Role of the helical protrusion in the conformational change and molecular chaperone activity of the archaeal group II chaperonin.
To elucidate the exact role of the helical protrusion of a group II chaperonin in its molecular chaperone function, three deletion mutants of the chaperonin from a hyperthermophilic archaeum (Thermococcus sp. strain KS-1) lacking one-third, two-thirds, and the whole of the helical protrusion were constructed. The helical protrusion is thought to be substituted for the co-chaperonin GroES of a group I chaperonin and to be important for binding to unfolded proteins. Protease sensitivity assays and small angle x-ray scattering experiments were performed to demonstrate the conformation change of the wild type protein and the deletion mutants by adenine nucleotides. Whereas the binding of ATP to the wild type protein induced a structural transition corresponding to the closure of the built-in lid, it did not cause significant structural changes in deletion mutants. Although the mutants effectively protected proteins from thermal aggregation, ATP-dependent protein folding ability was remarkably diminished. We conclude that the helical protrusion is not necessarily important for binding to unfolded proteins, but its ATP-dependent conformational change mediates folding of captured unfolded proteins.